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b Laboratoire de Physique et Mécanique Textile, ENSISA, Université de Haute Alsace, Mulhouse, FranceIn their paper, Erhart et al.1 have evaluated ﬁnite element
analysis (FEA) as a predictive abdominal aortic aneurysm
(AAA) rupture risk model. In a single centre retrospective
analysis they showed that retrospective FEA revealed
biomechanical differences between asymptomatic, symp-
tomatic, and ruptured AAA. Moreover, the results show that,
to differentiate between subgroups, Peak Wall Rupture Risk
Index (PWRI) can be considered a more reliable parameter
than Peak Wall Stress (PWS). Their preliminary results sug-
gest that AAA patients with PWRI values greater than 1.0may
be at imminent risk of becoming symptomatic or even
rupturing.These results correlate with the standard approach
used in mechanical engineering to predict the mechanical
failure of any material. Actually, the amount of stress applied
to amaterial is relevant only if compared with the strength of
that same material. Failure occurs only if the applied load
value reaches that strength limit. Unfortunately, the strength
of the aortic wall varies from one location to another with
weaker zones, more prone to aneurysm degradation.
Therefore, working with PWRI rather than PWS makes sense,
as the index takes the local strength into consideration. It is a
very interesting topic that could help vascular surgeons
moving closer to the Holy Grail of knowing which patients are
at risk of AAA rupture.
However, some points should be discussed in the paper.
The ﬁrst is the case selection. The authors performed a
retrospective study in a well known high volume department
of vascular surgery and selected 30 asymptomatic, 15
symptomatic, and 15 ruptured AAA over a 3 year period.
Complex vessel morphology or contrast extravasation meant
that two asymptomatic, three symptomatic, and nine
ruptured AAA had to be excluded from the study. Consecu-
tively performed CTA were used for FEA until study popula-
tion size was reached. Consequently, it appears that FEA wasDOI of original article: http://dx.doi.org/10.1016/j.ejvs.2014.11.010
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http://dx.doi.org/10.1016/j.ejvs.2014.12.018not feasible in about 25% of the primarily selected cases.
Future studies based on a larger number of cases are required
to improve the statistics and conﬁrm the observed trends.
Only then will it be possible to safely apply this investigation
technique to predict AAA in the overall population. More-
over, if the deﬁnition of asymptomatic and ruptured AAA is
not debatable, it is different for symptomatic AAA in which a
strong link between symptoms such as pain and impending
rupture is not always obvious. Finally, the last potential se-
lection bias is that all patients were male. A previous paper
co-signed by one of the authors2 reported a ﬁrst analysis of
stress and strength of the AAAwall with a gender perspective
and showed that PWS did not differ, but that PWRR was
slightly higher in women, suggesting that differences in
biomechanical properties could be a contributing explana-
tion for the higher rupture risk reportedwith female patients.
The second point is the role of arterial blood pressure in
the model. In their protocol, the authors considered a blood
pressure ranging between 130 and 80 mmHg for asymp-
tomatic and symptomatic AAA and actual recorded blood
pressure in ruptured AAA. However, this choice could be
responsible for biases. First, the ruptured AAA were probably
characterized by signiﬁcantly higher blood pressure at the
time of the rupture onset, which could result in underesti-
mation of the actual stresses at rupture. On the other hand, it
would have been interesting to study the role of blood
pressure in symptomatic and asymptomatic AAA. This would
show if arterial blood pressure increase could have led to
increased rupture risk in symptomatic versus asymptomatic
AAA. Fillinger et al.3 calculated PWS in a cohort of 103 AAA
patients followed for at least 6 months. They concluded that
individual AAA PWS was a better predictor of complications
and rupture thanmaximum transverse diameter (MTD).They
showed no difference between PWS and MTD for small AAA,
but a signiﬁcant difference when PWS was calculated for a
maximum arterial blood pressure.
In conclusion, this paper is actually a signiﬁcant contri-
bution to the slow evolution from overall assessment of the
risk of AAA rupture in the general population based on the
simple measure of the MTD, to an accurate evaluation of
the individual risk of rupture in a speciﬁc patient.
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